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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (130A, 130B) and plural program counters (110A, 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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WH.T-VWxfk. 

BufET-^Tu-feyira. 
J; *)7n?7J*tiifrtfm¥fZtim 1 K fc , 

& i p<7)t-^u^*x^ fc^ i m^Mzmmzim tx 

vyy&^egmzwm-h^^-Yk. iz$t~>x 
mmnzmmm^ m^^mT-^ra-t-yv. 

[0001] 

7-D-b 7ttf^ s^;m#7tn£ 7-9-. 

m (VLIW) S-ffiffl-f^tcOffcS. 
[00021 

[(***>&«] *7?BBttVLIE (j&Hl&^IS. Very Long 
Instruction Word) 7'f?D7n-fe /-9"241/t S-^/P 
tHru-fey? (DSP) tfWHfftK«-ri). ^cOS^O 

ro-fe -y-tra, s?3e^T7*i; 3 yTWMflg-e*> 

SiS-S-Kli. iS&^^l^MfcffBUI (instruction 
level parallelisB. ILP) fciflJJB-tSlig^fcJ; Dft&tt 

tt^fis. dfi^ro-fe yHffflfc^yi$^y7h'7 

x7 • 77'Jy--y 3 ><i^b^5S-&V^^3EILP^ 

ILPc0fiV^r7'i;ir-^ a ytemzmwra-t -y-9-^ 
SfeftS-fSfflT^S:^. ?X7U'</M&fT*!yi (TLP) t>< 

snif )ffl^tc^^-ri»ttt&!p'e5f#T-# s £ t h us ut 
t>&. ?x?u<>[,mi$!mt&. ioja±<7)SfciL)t 

9x?Xiift$xU>y HSrPimcllff-rsra-fe y-tfco 

Z-ktt. VLlwrn-b yVcr>*$%mmmi. fflsgfclLP 
^(iTo-fe y-t£7)^<c7)lSH^S{±T-f 
Sc^Tte^x? (XliXU yK) *>^3-K^Hfr 
■f £ ^(cfiyflurigT* & £ i: £>3fcT . 
[0003] 

[3MH*W«LJ: 3 iTSPian VLIWIix* 
SaaottlEtaS^H^. *<Dfl!!CD r®ilfrmi$fJH (cm 
ruber crunching) j 77*1) f-isa ytzWmWbOj: 
d&ilfg<7>. /P-7l&|6jO^X^tC^t^TAS. £ 
< tm&VTTV *r-i/ 3 Vli, 1 Ii07a-t y+TifT 



u?yj>. ■ s*yyj j*<r>M&£wimx'% tz-zmt 

3Vli.V3ek®WWM?x?<rM1iZ$ ylxth. ® 
%(?>?x?li®%%ik'm&UJ't:?ilX^%\,\ Hmx 
V y KHfrfcL ^tfrnw^ti-Z-ivftmiv-y^k 

[0004] £^fS}S«i^Sc<7)*ftT']R Offl^ii^. ft 

-b-y-9-JS^^XrAj fc^d£»c?*iB^Jg5.574,93 
^tijVf J: p P y h'A.wvLIW^T'ft 6 . 

•y ? 3 >v\M ;H^(C#-VLIW|gtcffl5 J 7 ? 

TV^S. Z<7)J&iX1i. SMOTafyA ■ ti*7V9* 

<mt-thx-hb 3 ^stog***** h y 
mwTX'm-vm&ttii^x h y-At Lxmnzn 

[0005] X-n-x*r-y ■ 7D-b ^ ( Cin^N 
- K^xrffl^AT^VLIWv^xAcOlJ^t^^ &£ 
tfC^S) tJtLTIi. «QRtf>^B-f y^-y-rs 

tttz^-Y ■ xbv-j>crmf&mm$tix^h. wm 

(C, Xhy-AA*^N^^*«7x yf-$^ iKHTBA* 
f.N^*>\ XJiJiH^Xh-^ (stall) -tl,i-CA*» 

^T'*>S. dOS5e£7)7"a-«r-ytrl6^c7)gim x -fc^ 

313,771. 138^-t^$nTV^6. -fe;l/h/l/-rffi»iR!fS 
^fi^T'Uff $^LS 2a^/N' y 7 r S 7-O-b y 

■tSrlfc^LTv^. Dy\'-hffi(c«J:& r2m^-^>~9- 
• v-f ^DT-D-b ytrj tV^«»<7)*ffl^|^m4,320, 
453^ttgf^arD-«: yl)-fc:J;&^S^^.y K$ri» 
LTv^. r^oa-*^<7)iiji:vLiW!Hpfr. 
t:«t^ ""ff^x^iitX^Tn-t y-tfc^raj tv%5 

iZlX^h. 

[0006] MIX. VLIWTD-fe -yD-ti^tCglBi^ta 
LTVv5rv\ i^^Nyr-'^^t'ILP^^^-r. 7"p 

-b vvwBLtmt&tzvmti t . vLiwcoiiffaawc 

[0007] 

[ips^jg^-rs^^s] iif-^u 

: rSai8li^aStf1^7-n ; y'7A^«7y^&^ 
ttj@^^gr-^ • 7u± yVX'bh. T-fi ■ To 
•fe -y 1 XJiSI 2 FWi: *> ^jtPT'SiRWHSM^ 
-Tl.. MSl*-r--CJi. Ta?yj>$iG\mfe<r)7a7 
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X9t ^mcofiSI^S Srffiffl LT7*o ^7 A#^<0H 
frfcWWU S27-n^7A^'»^Ji^SaL^2ffif 
<Dr-? UvX? fc4HtLfcS2&aftOB&gU: Srffiffl 

10 0 0 8] V-iSXfltAW H**k 

B1M F^SL£¥#*^8§j£$fu ^SfflcOS^ 
SJiAlM HWk BlM F<^-g|L^^*>^fiSj£ 

4 FW-^vX^iAlM Ftf)®fE§SSKK£&U 
^2TD/7A*>7y^{JB-9--f FOx-^US-'X^i 

^ro-b yim2ffl<J5«l4L;£7W5 AiSr<£X F V- 

ffMWWX?^ ^=5r< t i> 1 fflc^Pl^'X^tfA-y- 
4 FiBtM FtrajSL-T^S, **tr. JBlt-FT 

m2=t-vx'H. wmwi' : Jx90)AV4 f 
[ooo9] r-^ro-fe vinMr^xttMNu^^ 

2 F'4>68 1 HNKJfCS 6 . 

[00 10] 312*- FTH. f-^7Dt?irtt. & 

( 1 ) AIM Koy-^yx^fc AIM FcDfigfggS 
£#!!g-*-&**fc (2) BtM F&r—fUisXftB 
1M \ ! *mH&*&9tBttZttk ! £2i5.tZTiX'*y 
j-tZZtizX*). x-^T-D-b y-^tiA^ F«g&& 

m^m^mtt^^'tttm 1 ishs-x f y -akje 

§TI>. f-^Tot7t«. fUt&^XFy-AtJ: 
O&fflSftSB^M F^x-ry-I^'X^co&fc&a^L 
VB' 1M F^-^Ui^Offlfc^T'iJ:^. £ 
cD^T<i. r-^7-p-fe-/-9-|J. BtM FOffl£$3B 

M<0^^S-#Str Sr-^t^Sg 2 t*H*X F y -A 

[ 0 0 i 1 ] T-^ro-fey^ti^srgirrsrD^ 

7i **y£&tf. mit-FTHL T^TO-fey 

tragi 1 7*0/7 a#«7 £&-»M ^^x-r 

n^vA^ty^Nt'y F<9lfe<££7x>y7^-S. 35 

2*- F"C«. f-^rat •/m&zs.cow DVXIZ. 

S^To^A^^y^tNt' y F<7)^r^Sr7x yf-t 

O^A^^fcttJS-f &H/2t'-y F<0tfr^£7x -y 
■ft. **05g2TD^7A^'7>'^(c«B-ri.N/2h'-y 



K7hfr^£7xy^-r£. 

[0012] f-?7Dt ylNi, 31 1 $i$X F D-A 
XJi£52i&^X F y-A<0fc'^£A»#l!Bi*£gArt.S 

[0013] 

WScexT-D-fe y^xJicext^T^ifx • 4 vx 

hy*> FttTMS320C62x/C67x7 r S V <7)Ta-t -/ -y-£ 

^Kr^-y-x • 4 yxhy*>httfrt>-fimztix 

US rTMS320062x/G67x CPUifiHH:-y F. 

Fj t rTMS20C62x/C67xftffi«P5j £#H8$ft£ V\ 

[0014] .r .r-eHifcKS t . cexofi^^^AwiJI 
S(cpu) 1 ooOTTtrD/^ty 1 ostf 

-^ty 1 6 0c0ffiSB&ft:LJtBAW?nT^S„ £ 
£TS^ffil=fcV->T^<O0!ISVLIW7 , n-fe y-^OlW^ 
C6x»i^t»VLIW7'D4r y^ % -ttchhWJ 
F 1 3 OAtB^ F 1 3 0B<7)2^ F*%S^ t 
SSiUtV^. AHf W F 1 3 OAtB^-f F 1 3 OBCOH^r 

iSXtyr-ifrl 4 OAt 1 4 0B££tr. -JRtC6xT' 

s^s«i/7F^$rHiTL, mwimmmmzm 

ffL. ^M(iSta$r^rL. I^SJiT-^on-Ft 
XFTS:IHfr&. tiaiX. COS^^ra-fe yiMJ— 
^tc^fcft/i«a^5r^-t6. y7F^xr©Jffll 
(ii^ay/H 7) TT„ ^«#-VLIWt LT8fflco 
7*D y^(C^t«)^it*„ dilt8^£07o y^A>*VL 

C6xfflgT'c7)m-<OVLlWli^y\-^ . y h t mftih . 
[0 01 5] ffr-SHM xys'-y^/T^-Fiiai 1 5^ 
7x yf- • 7n/ 7 A^7V^ (PC) aiXH^gl 1 
OizXOTVl'XZtl&fii&^-y Ui. 7U/7A^ 
* y 1 0 5H^f^/<7f/f3-Hgil 1 5 
fc7x»/?-3*U. #^-T-fXA-yf-/T3-FSiai 

1 5«dn^<7)at7)^r^S:T3-FL, X^i-'x-^ 

(S, L. MXIJD) t-y-^f F^r^X/t^f-f S. 8^<& 
iTW^SOfa^-vf^ 1M FS04. 
®i^a*>)t 0 1 TJ>S. 1M F 1 3 OAt 1 3 0BJi7" 
v?yJ*ftmm-t&&m3iW.l 3 5 At l 3 5B£ 

^r-ri.. ^i^^ti.^ ^-r&T^si 3 5a 

Xli 1 3 5Bld7 i7f • TO^7A^»»^ai^$0» 
SSI 1 0fc^LT«l>t^7F^X*^^)7x-y^ 

i3J&$*i». m&wm5mj>~?x?wxy-Tmw. 

1 «ii**s*tfc«A. WoLX-iX? 
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RVAT-Tgmi 2 5li7x y^- • TuyyKi]*)>5 

mix l^mmi. mmms.smztihtfxi$3m 
til. 

[0016] mrVmlz. H 1 3 0AXJiB-»M H 
13 0 B±.(T)&$i3tlim&t h Vi/X^yyA)V\ 4 OA 
Xiil4 0Mre>*c?)WJA?Bm£Bmt>it&. Hat 
X. UiSXfltMi&l 4 5*ftLXV4 Yfotz *) 1 -off) 

^visz9wm*)m$iX'hh. &im Y<rmx\xir 

-:?**yi60£*?tU F130Atl3 0B 

\*t-9*v) 1 6 0£m.izT?*x?&. vmw 

X9 1 5 OJiCfocTD* x-9-1 0 0<7)®fci:®Wt?>$k 

-Tidtc. m-<r)m.is-Z1xtzXYV-J*X' t j-z.t 3 tih<r) 
TKimii. 1 imc 1 $t$X H 'J -AOA&tiimg-C 

j>s. m2ii*%w<?>imfcmzm*t&. may*. 

v+ ■ 7a?y&#v->?$.X/®mmi 1 OAtWffi 
•thUWS&W&WJ F 1 3 OAfcB^M H 1 3 OBfct&tt 
t>tlh. TuyyAXV) 10 5H$^fan-/f 
/f3-FgIl 1 5IZ2m#-ht>t>&. 
XA* 7 f/f3-HgIl 1 5»i2O05aHH 1 5At 
1 1 5Bfc#ff£$ft*:. *§IS1 1 5At 1 1 5Bfctef& 
^•T^T^2 1 7 At 2 1 7B#*jUll$:ft.<:. I^T^r 
? 2 1 7 At 2 1 7Bli&*A->M H 1 3 OAtBlM H 1 
3 0BKifr^£ft&tl> . X. WmW. 1 3 5«i7 x ■/ 
+■ • 7aryJ**>7>?&XSU®l 10 (01 ) <9ffcb 
0tC7x>yf- • ToT^A^y^XtfBJWilSl 1 0 
BtzmZS-lh. MiX. 7x7f • TU?y&i)*7> 

?mm®sm.\ 1 oAt 1 1 oB^T«o£T<of6?vNM 

7*74 HSl 2 OAfc 1 2 OBt LT. AIM 

HtB-»M K«>W!rfc4Mi (t%b*>. fi*g) LTV* 

h. ^Iffl^Ml 5 OAt 1 5 0Bt|Sia-C*S. 
[00 18] C6x«7)iJS;2ji»J8l$:^LT^I.* { . To 

*<y^«2^;u:<9#*w# {hhmmsKwzmt 
«i=srv ^mms&m^&zm&ts-i izttzm 

MZtlt:^ ( 1 5b' y H - ^7-b y Htt£n-H/XH 

TxiimL>>)/m&*vmi'iSA?e>£o%) . muz 

>£m:3&X'ii.%^tf. Ztil&H Ym&tz£ 0 3- 



[00191 @2fc0^-rSTD* -y-mUTRO J: -3 K 
I&fWS. 7x y^- • rn^A^^y^S^JffllgM 
1 1 OAt 1 1 0BO#**\ TD/^^t'J 1 0 5 

•yf-/T3-H^Sl 1 5At 1 1 5B^^-<oifiy^. y 
H (VLlW8l8tff N-^-y HOl/2) £7x fSKi- 

ryr^m.2 1 7At 2 1 7Wii8r^£A&t/BiM h^ 

&*;NM>H-f&. <KWC&1M KcOr-fX^ yf-Stf 
T3-HISai 1 5 At 1 1 5BJ± ra^j G6x£ J: 0 
HfffflO*/^ y HiHSg^S. *Oftfc**«fr»M H 
fcr^^-yf-SttS (AiM HcTXfe^liAlgl^SSL 
LK Ml, fi.tflU'V B^«Bgg<DS2, L2. M2SI/D2 

[0020] #grro-fe -y-9-T<i. ^«LT ^=5rv^ja 
^VX^aiX^f TJISl 2 5I1A-IM H 1 3 0A$fl«)W 
vX^tB^ K 1 3 OB$OPU^^<0^*^m* 
v^^$-SJR|,. SBi^vx^XtfXTTgSl 2 5Ji 
t'*>^><7)^ H^HBi^Sr^^nTV^^Sr^aSEL, 
CliHCfi&->TSiia^€-4iS. AtM HI 3 0AtB^ 
HI 30B(7)^*«SiBX^iSr#^$<iTUS^ 

YX'xm&Atfti&tih. mmmmxa-^ 

^&m-r&xmm®&ii>-&. zht>w4 h*< 
z^h<mi!j>-*n.&z\ttfx'*hfr$:uw-thiz#>. 

(^x^) &*imk?&Zbl>£1zm£L\.\ ;©xf 

Ti^i«|iia^<7)M8-7x^tLTt>tM^rs. -t&b 

hhhVA Yim&t&JL&KMzii. Z(r>V4 HOliJ 

[0021] 2-xry*rA v^xcm^fMvmv^x 
fzmmth&ms&w &<(r>mmx\ wmwx 

9<r)hhl>axr>Mfi2m.tt~tt\,. ZcofenfflWi' 
: JX9\i ^X9i +tA Y\ZWffiE$h. *XV- 
fi 1M H*>'nf-S:^LT^=5rV^Jt»V^x^(cSa 
* (X»iM^*^XxAS3R0 ) Lidt-TS^, 
ffl&X-ttz.&Zb&M&mtLiK C6xHiS0?-C2B 

^tf : 7 Y ■ H£$llW-r!>AHR ; 

iTyVmZ-j H2:-i-tfCSRT\ *<9ffi<7>t'-y H 

IHf^^^ y H<OTHUX^Eitt-|>PEK T'fcS. 
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2miLZtl&>£gli%\,\ C67x (ffiS/jNSWSJR) 

[0022] ZZX'^TfT^ 2 1 7Afc 2 1 7B«0gj 

K^fcl/CS&£**l&<0#a*U*. got. A9" 
-( K 1 3 OAftBlM H 1 3 OB£giR-ri>£T<oei£ 
£7r4/HBR9*ifcvvtA-9vf H 1 3 0A£SiR-t&j: 
»wc b^m Yttrrr*2 i 7B 

»i.I*l£><Ofia£BiM HaHitSSM-SjBi, AIM 

r^r^2 1 7aubim f»k£aim K«Rfc£»r 

(?%h*>. r 0 j r i j t s x« r i j r o j 

[0023] mitt&irxte i mxkvmwvi;*? 1 
3r2re. WTtt r#fcj MWPS^ortsowr* 

h : 

b'yh fil 

3 1 : ftim-X V 'J-AAfc^X h 'J-ABSrfm (± 
iBUrSl^SQfcPl) . 

30: 3£H7 7'f/l^fcg3R9£tt&<t'.yh31 
•fe y M%0^^) 

29: (b'-yh3Hr<yb 

28: £X h y -AA fc F »J - AB£tf& ( &i£t 
l>SF525lifefl|) 

2 7 : «&*X^7«B£fltJ ( Q<»nfe$.X<rmk 
2 6-16: 

15-0: mL^Xy-7- -7X9 ■ b*yK lERfftft 
WS^fcJ: 0S9Ji*^0 1 b'-y M r 0 j JiAiM F 
1 3 0/W5-££>/u r 1 J JiBtM K 1 3 OB^i.^, 

[0024] MLKXy-T ■ ~?X 9\tZ ZXIt 1 b -/ F 
• -7X9 1 LX5-ltztf. smt LTSija*^92b' y 

1M F'V*>«Sk£MWU S2t' 7 F*%»M F'VOii 

[0025] WTIi, *%BHtJ: >93Sg;S*i*:G6xx* 
f-A#. 0 1 fcijrf J: ?£jp.-~OPaE- YX-$.-0)Xl> 
y H5rMr-r&tt®*^B2fcAS J: 

u ztd^^mmtm^-Y^mfim^^ 



[0026] mmzro^yAn^ rot y *nwmz 
tihztzm*thmt:®w\si;x9 r#gtj 

ts. P3— !M ?>\'T$iMM.im-4 Y - 3- Y^Tuy 

my? Aiifflst- Y<r>vmv itxffrtziwt csm 

Wl/iSX7ff)f*i%£liiH YfflmsiSXfi 1 5 OAJUiB 
1M Y®mui;x91 5 0B<y)f*>^,*^3h---tl,„ 
-'"MTrM > ■ TYVX\s ~Jx ?m\&> \— Y «7 x T • 

[0027] ^JSL^A^ H 1 3 OAfcBtf^ H 1 3 0B 

wmzmi Lx^hfrjjimi&zmu&mt 

X^m*), *<^*(OisiSxfyT4)V<7>W&<r)mf 

-rs. ztioimmmi. %ttz%a-Y ■ xho-& 
im®wx9pm (^tcAHR) ^ym-th-mifibh 
m&x*. z\titfmnzmftztiit>\ x\mmmy=7 
Mz£hftmm&<?>--uti.xm?ftZixh. wmw 

Xftrfflflfzlk. *^Xti+MY\S$$k?>.ZX-)V 
-?ZfrXiimRLfzm&X--?X? : S:tt&-t&. 
~mLLfz*§>-&. r-?X7i *H YOKtfmigZti, 

[0028] aT^±mmi<mmtfzmx\ xyt 
m&?>mitfm%m&. xhr yznvm&^tx 

Y74®m&$ (PyX^n, n+1, n+2RVn + 

3) izmm&x-bi. 

1 . !£mizi£txw&*£m&. ttmtwj yozi- 
y ■ xvv-a<?>7y\/x*w&.. Wz^mm/m 
a^xf-rmmmm^ mmx-v ■ x h u-ao 

mi7Yl<XZ**:0tZXh7 . 

2. ^^iUnv'yx^^ffmtztsi^mm/vsL 

*XT7®mm£a-Y (Z0>m£.b2HzaT<7>2m 
r&7j \Z5W?)V1}^?>) , A^ HfcA 
^ • x V V-J*'\<r) : Jv>?Zmt. B 

ROa (A-9"-< KiUffll^^^O) iRla^^^'J 
cOold_tsk_CRsfc:Xhr^;P (ffiff) , RObfcRlb^X 

3. mmmv=Jx9<r>pmi:mb^mi. ROatRla^ 
t&mfrya-Ytmi (WViZAW ) , RO 
btRlb^i^M^)D- H^Uff. 

4. CSRSIffllU^^OI^JrRlb^iS. RObO^S^A 
-9">f HOAMR^ift, R2atR3a2rXhT^;P, R2bfcR3 
bSr^hrr^. 

5. IER$0»U'> ; X^<7)rtg5:RObA^i6^ RObc0^g?-A 
*tA KOCSR^ft. R6b^R^^|», RObtRlbi^^t 
y<7)Ctl_regL.save^hT^7 r ;P. R4afcR5a£X Y7? 
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7>K 

6. ISTPiHffilU^^^rt^SrRltyv^iji. R7b£R3a^ 

mi. KfatmzxhTyyjK Mbtn^ixhr^y 

)V. 

7. RObiRlbSr^t'JO (Ctl_reg_save+8) ^XhT 
?7lV. R2atR3a5-XhT^P. (H£fc«±R6bi:R7 
b) 

8. d^TVv>^fSt-KT^ItT+. 
[0029] 2rXT)+H K##-OXt' y FfC?S*££$ 

firsts. Htfstu^ufeprra. i&wpi^x^n 
y^xtfwiwai i oaxi3i i ob*^i5J8c*\ x 

XOfmStii r *S£j coftbOO^Wi. loot 

[ o o 3 o i a* L\mmx'nro^y ^amu^ 

VVX9<mx9 ■ ^V-w&Zmi^&ZtlzrmZ 

[oo3i] 2&ttmj±tfm&ztitiWr£, mm. 

2&X\t4WftmittmXbhtf. coWSilefflWi 

m4mme>4m*^ b, Dt^. 2& 

ftffi(Dm-&1tUMWta> > ABCtDXttAiBCDT'**. 
ft-?TTcM:y9-£2X«;3 (AB/C/D S A/BC/DXIiA/B/ 

co) xu4miz#m?$z. wtux. 4#m& 
it. 4®mf&Lt&m>h*ftm<r>2wx\t3Km. 

[oo32] imo i ^mmcmmtubxT-^T? 

(predication) Xhh. *S£ U^UfctfTCIi. Ztl 

mmz~*i&ti-&. zcomit. aim vtftnwx* 
<o\^>w*£u£.ztix^hfr*x->\,L mta^y 

(predicated) ffiM) % B»M HUBf£ 



^X'hh. Ztl\ti>*>*>A,. 2-0<r>9x?(fr&$;XYy 

t ix-eaizLziszsxfZim lth&s a- k x 

0. XligSrSlM YfrL>ntl' i Jx9<\<r)2r>0>mL 

t£*&£#J>£. fl!s<Oft£UL imyrAtum. Xli 
'J?%<kh$£7 7A)l>W&X-$m±l. $&kLtzi%£ 
tcW (S<|&*) ^STS^tt-C^S. 

[0033] asim*® i ^(oxmt. m%hx v v 
*ftxmft^ht.tx'hh. ztiitL&uttmxh 

h. 03 (±) fc04 (T) it. #m-VX\ KM.X 
iM KT'#-^f ^-^3- K • X Y V ~M.^mx-m 

ofvH Y$r$t) i miiim+r4 9>vxmL. w k 

- : Jmimrth^z^£< ti>2*H tMpfrh i fc 
•th<DliZi>h?>A,QV( 9 )Vfr1j>h . ^(C. £T04 

[0034] ^dCMOtlfllW^ ^ £ 2fift-r£^ 

-imtfb*) (ttb*>m-' tx-i;<w4 

-VkWVVxtvrAfrcrjmtintt-ZXmk u 

97r>i)vz&mb^h) . &^x~it<7)-*h Y<omm 

Vi/X57T4)W)*r4X#2felts:h. t.tz. 3tHl^ 
? 7 r >f ^a)R 0 . S^S^^gcoSi**^k 

[0035] h *-v<rrt4 Ytmts<r>*rA y-frh 

X?7 yA W%*n\Z—$h-S£mhh b \^AX\ 

*mmittt?miz2t>izimz-mt?&. x&wbi 

klX. m<r>\si?X?7YA>V rcj *jm4X-iS ■ 
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#ShM Kfc^WB^r^cDttfcDfcC^r-f/PfcT 

g^/i-r. 2o^^M>-Aiiit#^nr^t-ri»j: 

3 3 - K-ftSfiS d fc fix \*hZt KiiSSfi 

vmHz&t-f&MZ&W <Zg£JtitXftfflt&Zt 
*<mt-$-h (ZtU*Tn?y-?lZtr>Xim%&ffit 
LXlt%x.t>tv&^) 

[0 0 3 7] @3KH£fc, *mmi7v77J*X*: 
0 1 0 5^(T> r 2ft j Ti7-fe^<7)^tt5r«IS-rS»5*» 

fffflWTX-** 'J »2&-»M 9AX&&*%tVr f Y ( 2 
5 6 t'-y h ) £aj#t&. dOfftgte*<0fl!ltf>&iJfflHP8 
fcftfcWtM H 1 1 OAfc 1 1 OBfr^x yf- • ro/ 
^i^y^&tfiPJtJIIiSSl 1 OAfc 1 1 0B£#T. # 
•*4 9fifQiZ*>t>WtA FiPftfert?? F • 7x>yf-£ 

if*> £ Ft> 11M ?/WT4 ^JjLh$rilgT- # =3: 
Vvfctf^ FIF0/N' y7r*^ilS3 0 7Ai: 3 0 7BtL 
T&-»M Ffct&ft£>*U dcoA-y^T'J^fct&lM F 
• ^xyf-To^A^^y^iit/Slffllf&ai 1 OA 
t 1 1 0B^)$lJfflrF»C*l.. ClWS07-'j7x yf-<ia 
afiffifcfctvC&ttT'&O, SfSlflSfe0!l?)2fttf-Mfc 

[oo38]B-t-<H^i.i,t s mmimimm 

(Ztte r^JSj 1M Ht, AtM Fte rjjt-^- 
^'j FT'**. ) i:«*«fcffflrc. *S3 2 2BIS, 
Hffffi^^v h£fflSU -IftS- rji^j C6x 
(81HJI0!I<DJ: 3 ) 1 1X74 Xt^+th+to/ 
1 <5ft<r)®$l,Zi$tt?h. BiM Ftc@ 

^LTfesna^vx^ • xrriaai 2 5«»n±^ 

[0039] R*tfc. A-*M Fii*tf)fiiffc£JaT<OSH:: 
fiSgLtv^. ^rrr^2 1 7 Ate, Y 
£AiM F • ny v b 3 1 8Ai:BtM F • y f 3 1 

8Bicy-h-r*tt»&*fry-h • 7-srrvm.3 1 
in f y f zmmth i fc tistxto&yrrr Mi; c: t 

UtTSfl* (-f&*>*>. BtM H • l^X* • TYloX 



0-1 5teAlM F • l^'X^T'OKOl 6-3 IT 
hhVVX9 - 7FUXB' tW&LhlXh) . TCiOfa 
#£Mfrtt£Jg7jcfl>jSlrat'>y hfr'&K^y Ffc^y 

^ h j fcig^SftS. $0ffl8&S3 1 9teAlM 

FXteB (B' iWfii ) 1M F • -t^f 7/1^,1 <W 

V/^TU^-9-3 2 1 «*Jffl)|6a3 1 9<?>m 
t»TTA^>f KXJiB' ^^f H • v^-y H (31 8AX»i 
3 1 8B) ot'-hL>frZmiR1-l. WRLtWv hii 
YUZjfitXoliZ rjl^oj C6xr 4 X)^,*f-mff 

b' y h Sr-b y h LTV^^ftS^'^ vYk W\Uiz. 
fr^^^^f^ y Ytfk*M YXWtkt&b. >M 

-Tv* yumtss-ryx r vA % b' , a. a. b' 

fcS LTV^|,X«i^T<0Alf-f K^A-^r . y h $-35113 L 
fzmz%&.l. hfa<T)i'-7->X\$ r^A s B' , 

B* . A. B' Vi X\ Ztlii. £XW *M H#4MV« 
^•y ^* ^ 1^BJ^U:^0B• ^ K^to^Sy^-y h 

llHlJiUJ&4L3&. -tbbh r ^A, B' , B' , B' N 
B' % A. B' s A. A. A. B' *j cOidSri"- 

[0040] tlTcO^JiTo-fe y y-tp<7)6i<$}<mcDfitfz 
(*#f£) To-fe yi»-S:inMfciiSE^S*>$r^L. r^- 
Jtieffl^H^L^ r^S3-KB-9->f Fj t 

^4^- ( 4 > ^t^ y hc7)«<ogEh.^^-r. n r 31 

Sc0C6xs£ixj t r^-^^_y A ^>f Y j OTOi^ 
— t-f^ mmra-t-yVT) rtTMfirtHtrStiS 

^&mft^wxz'<*$x't)izk£mw-tz> (# 

^1P: A,, A, 2 {B,, A 13 > B 12 {B, 3 Bj, ) A M 
mm : (Aj, Bn Aj 2 B 2J > A l3 {A M Bis B 24 > 

[an 
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+4 9fi> 
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Aii 


An 


{CiiCn} 


2 


A n 


An 


Co 


3 


IBnAn) 


I Bii (can. 1 pan* A. s A R s) 




4 


Bn 


Aii 




5 


fB„B,«> 


Bti 




6 


A, 4 






7 


(AuBnAziBn) 


A 14 




8 


A» 


IA,,A„V 




9 


.{A^i^aB^} 


RlBiiBn) 


c„ 


10 




A» 




11 




A- 


Cm 


12 









[0041] ±!e«O^T. AfcB-<M Ki&<&£&fcfHr3- 

H <* 0 #*&JIMSIfrfc*< £ t . 

^I^SSrW-r^^fctcJ:l»^i«5. CCD 
L£A t BoMfTBte v^f-A^MfciZiS L . 

[0042] CexV^.-f-hm-cr>X h -Mi* t 'J • 

[0043] £tii£3&ffe0U: Dffcfix&SiS2Site0!l<7);* 
^SriSHUi. To* y^±T2t?Tl/0^iI{8tf>£9- 

-At LTAtM H±fc ro-/Pj i-SfcibcOgija^M 

1. 7-o-by9-2 0 0*>*|g^-H (ifcfrSt) TUfrL 

2. Hii* vx? 24^x716311 2 5fc J: 0. rot 

•y-9-2 o ofijjenjfcflreie&L*: * o 

1 3 0A^3f-$itS. A+M H • 7x-jr^- - 7*D^7 



A^^y^SViglt^lSl 10A<i^^tT, «J0 
l/C^SHAtM H 1 3 OAttX 

3. B1MK- 7x»f- 7*o77 A^y^&tfiHffll 
I6S1 1 OBtJijg^Ha^ys^K^ • 7KUX#o 

[0044] Z0)mfi<OVyh'}xT (-f jl^ 
HtM/-f-(ymfA, RTOS) Wft£ZZX-%l 
Xfrht. ^TB^KlSOBSrT'JxyThL^V^J 

0. AIM Kl 3 0AtO7-D-b ^^S^U^Jmtf^ 
[0045] RTOSC0^37'«$^tMlT**l». 

^•SIUv:2o^i?->f 4H8Lfclffl0^9-'< Kt l 

XhV-Mz^L. L&h<ftf&LX$mL. <X^X 

mizmiximmitTZ&ztzmML. ®m?t> 

[0046] H^^^W-f - a y/i/Xf Aii, &r 

■tim4Yzmk-thSiov&.L. ®.->xwmi.c\<7)m 
m<r)f&mm*H YX'm^zm^imx-bhz: t zmm 
L&tfttittcttw r rxhj ?xnzmm*imzi% 
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3\ &7-fhf$lz4&4 Xc7)Xhy-A£¥j&e-K<0 
AIM F^ ro-H'j 1 fcwciM F 

(0 04 7]*BB*BrciaaUcWtcjDiT. §4>(cffi 

iJMLtMmztalot. 
[ 0 0 4 8 J tU:^)SiBBfcP5LTSfcJaT^«2r§3Srr 

^i^'xry-t. mmtigmt. mura^y^^y 

9b. MfBx-^rD-b y-Vit. 7n/5A^( 

xftmi mo&fggmzmm ixm i my^**? 

1^ Vx 9frt> #gt Li^m 2 m<0f- 9VVx9bm 

less i af^is^iB*^^si Lfzm2®?>mmiW£& 

mixm27a9yj>#>?y9tf7v9'y£.$i$(r>m7 
£f&ltip-y-&352*-Ffc. (c^oTS^WtdM^^lig 

(2)^1 JHEKcOje^^r-^T-D-b y^(ct>v% 

4 F*»£>ffij£;£*u Wlfi^Si^{8li^ac04^ 

ft>&ffij£3*U SUTo^idir^y^li/UM F • t 
-?l^'X?fcAlM F«5lig£BfcfcB8&U 35 2 To 
T^A^y^ttBlM F • f-^^?tW F«5 

2ot0ttirL^ro^5A^x h y-A£|Jp$fcJ!UI 
i«fi^BOiWft£KK b t> 1 ffl^iglfflll^A^A 

im vmiz£>)m®izti. mt-vx'iuw f • 
\mn&mi'i;x9<nk<M Kaw-fcjtowwsjh.. b-* 

4 H • T-^vX^fcB-tM F&iSiB^i&fW"* 
< t i> 1 i^OBiM FSMHc J: O*0«$ 

[0049] ( 4 ) SB2JMl<Dj@ili&^tSx-?:ro 

31 lTu^A;* 9$\mtlhmi7-97 



££tf35 1 4HtX h 'J -Atcjeg U AIM F • r-* 
l^'**fcA«M h'fflggmtfflfilxm&Zti. JfS2 
FT, S27 , D^7^'>y^fcJ:0$iIfflI$ni.1g 

£-&tf3S 2 &<$X h V -AfcJ&g L , BiM 

f • ?-9wjz9tvn m&gwzm\Lxmfi 
( 5 > m2J8§emcom£tii$mT-97znz y-wrfcn 

T. T-^T-o-fe y^-Ji, 852^- FT, ^lTO;/? 
i^y^fcj: O^^fiSttSco^T-^ro-b.y 

h U-A{=J5gU ( 1 ) A^M F • T~9\siSx 

9tw4 mmmwz^m ( 2 > bim f • 

T-^^^'X^tB^ F®fl^g^#H8-tS^^3S 
5£T-rX'N-.yiH-&.rfclcJ:9A-!M FfiSfl^a^fiE 
fflLTUff^il. S2t-FT\ Sg2To^A*»>y 

9iz& mmztiz>im : T-97'u*L -/wxtttmm 
mm<?mtt ^m-th^co^^tsm2^x h y 

-Atc^L. B^ FfiHg^B-Sr^LTUffSil 

( 6 ) m5miiM<om^'Ttmf—9y'o-t •y-viz&u 

X. 2UZT-97n*: yy0)mwmc7>6i3}t:§i&t& 
D-b-y^imirD^^A^^y^tcWjE-rs^^ ^ 

^2t-FT, f-^ro-fe ■y-tUSa^'f 9 IV 
X\ %\7u9vh.ii^V9\znm-h7xi9=y^^ 
UA^Nh' y HOlfe^Sr7x >yf-L. ^270/7^* 
i 1V9\zn%,-$h7u?=jk**. y^Nb' y KOlfe^- 
$• 7 x y f-^S , 8S^lf-^7nt y IT. 
[0050] ( 7 ) |g 5^S®c7)j@^iSr^MT-^To 

*y-9*asv»T, ?^>t:. T~97xiiz-y^(mmm<r> 

FT\ f-^7o-b7tll|gl7n/7A^>»^t:Jt 
9)VX'7o9yI»jt*:Vfrt>H\zy 

i ro^^A^^y^tc^je-ri.ra^A^^ y*^ 

V9\znm-h~Tu?yJ±}».*. y *»^>N/2 h' y 

^7i7fts, ie*^^T-^rD-fe y-y 

( 8 ) m2miM<7)n&tii$mT-97a-t -/y-tztm 

X. *l*-Kfc»2*-KfcOHRWB2*--Fi* 
lt-Fi:^O«JSi.<iife^fc:J:0®l«l$itl.. Sft 

( 9 ) ^8«E®<0Sft^gT-^ro-fe y^ttJV^ 

mimwi'i''x9?wm%tiLmzmim<r>\iy 

ElgLTT-^ToHr y^i^l t-Ffc»2 ; t-Ffc 

wfa$r«#i. mmwi>i;x9Pwmfc{iLmcomim 
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* 7imSil2*-KfcSUt-KfcOfaiHj}#;t6. j@ 

do) msmm(om:^mf—$ f rti^^iz)5 

^X . T-^TU-fe y^i^^^^^tm 1 

^iSr^c^ff l^t^ 2 K t SB 1 K i: 

(11) S2«E»OS^^T-^TD-fe y9-Hfc 
l-vC. ^^.t. ^l^XFU-AXJi^2^Xh'; 

[0051] (12) immxmrr-fVitX? 1 4 
OA, 140Bi. IgSSt^ai 30A. 130Bfc.}g 
&Tc>?7J***;>? 1 1 OA. 1 1 OBfcSr^tfj&fcffe 

-^7D-fe b >J -AfcHlft* . SB2 

jEgLTi>J:v\ r-^To-fc: •/-»)-«. ( l ) 

tit^t ( 2 ) BlM K • T-9WJX9hWl YW&Si 

o. A-tM m^mimLx^-9-ra^ ^i: 

mkt&satt^tsm 1 &$x V V - A KJ&g LT t> J: 
v>. J# 1 *- FTIi. f-^7nt -yU-tt#-»M 
Nt'7^^7i7ftS. SS2t-K-Cii. r- 

>9m<mt y vvrta^i*? ht\ 

W%2-Tu9vJ±f) i JV9<r>12t«om/1\Lv V*Vx. 
•y^LXi>X\>\ T-9Tu*>yintmitii<$AhV- 



*?$ffilf&)il2 5£#tf. 
[0ffi<9f3#$rI}l<!B] 

[01 ] ^SSffifcfc^TJa»OVLlWrP-b>y1)-COP!lT 

port 7u9=7&mfir-9**. y otswt it: m 
v9®mtt>h. 

o-fe •y^T'o vit&mxht. 

D-fey^<7)±^gI!T3>S. 

[04 ] *m&m%$mm,z£ *)$s£$titzmi<07 

100 CPU 

105 TnT^A^t'J 

160 f-^ty 

13 OA A^MF 

1 3 0B BlM H 

S. L. M. D flgf&gfS 

14 OA. 14 0B 

110. 11 OA, HOB 7i»/f-7o/7^-) 

115. 1 1 5A. 1 1 5B ^f<^7f/f3- 
Fi£M 

13 5A. 13 5B %t$3iW. 

125 SOa^vx^atXXxTUB 
120 AMr7^«f 

14 5 l^'X?£HgS 

15 0. 15 OA. 15 0B Vmv-JX9 

2 1 7A. 2 1 7 B G&7979 



[04] 



AWB- 



1 



5t - LI 



- Ill - 



D2 



U2 



to 



7H> 
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[011 



CO KPj no 



atma 



120^ am 



s 

A*< HMWB 



_i 



-125 



iTTT 



7 f ~ 

IfU I 



145 

-A- 



TTT 



H358 



14QA 



1G0 





\mm I 










* 1 1409 


150 



[02] 



7xr«^PC 

a at/war 



!05 



II5A 2I7A 
A 



KA 



UGA-'tUBf-f 



r_g«-l- ^ 1 

J17B USB 
_^ 1 I 



200 



ttOB 



13M 



A*< K 

sin 



1S0A 



U1 



(b) waLa © 



I 



-"7" 

140\ 



145 

-A. 



tt**-f KB ^-1218 



1308 



I 



160 



> 



HOB 



B*<K 

as 



15CS 
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